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Dhseryetions of poegt dust storss were wods throughout the eslerisr
year 195%, The first regerdsd storn sgourred on “arsh 3, 1959 while the last
one wes on Descmber 13, 1939, Pifty~five peat dust slorms vepe recorded elbogebher
{mers Lhan twice lLast yesrts total}, ten of which by-psgaed [tockton and Ledi and
vere caused by wore or less norbtherly winds., The hizhest tobsal number recorded
during the pravious foup-year period wse in 1957 with 33 peat dnat storms,
Although, 83 exnliained earlier 4n this report {pp. 35 and 36}, numbhers and
inbenaitlies of rscorded dust storms ars not nsgeasarily directly comparable one
yaar with ansther, it 1la the consensus of the reneral mblic and concurred in
by the writer of this report thab the yesar was ab least ae bad, frum the dust
stendveint, as aty of the five wyeavs gomurising this report and srobweily worse
gven than 1955, the =most dusty yesr during the first four years of the orojsch.

It is of intersnt to note that the least dusty wyear in the ruast flve
yeara {1958) had also the hichest winter and spring rainfall (19.1 inches) while
the dustiest year (1949} hud bhe lowest winter and spring radnfall (2,7 inches).
b cannot bs implied from this, bowever, bthabt dustiness ean be dirsetly related
to total winter and spring raine Timaliness of hard labte sprins shovers and
fraquency and magnitude of high velocity winds are extremely importunt factoras.

The following data for peat dust storms for 1959 are grranved in the
same patlern as reports from previous years. The sbaterents on pp. 35 and 3¢
of the 1956 report relative o definitions snd shanging standards from one year
to anather are appliocable to this report.

Yestarly dust storms hittin- Stockton andfor lLedi:

Nusmbep .0f storms by hal femontlia
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Talley of storms by scverity:

Hunber of storms by saverity

19258
Yarr severes 1
Sevore 6
Hoderste 7
AT 16

very nild : 15

Severdity by wmonths, 1959
Humber of storms

Yap, 4pr. Hay dJupe July Auv., Senst. Qot.

Yory asvers 1

3evere 2 &

Moderate 1 2 R 2

Wild 1 7 4 3 1

Yery mild 1 % 1 4L 2 2

rortherly dust sborms renerally tye-pussine Stockton and Lodi:

There were 10 storms in this cutegory in 1959.

SLorm eatecory Dat,esv, 1959
Severs 8/8, 16/29, 12/13
Yoderate 5/20,16/30
u41d 3/3, /6, 5/11, Wiz~
Very mild 3/10

Albhoug Notober 29 i listed as the dste of 8 sovere dust stomm
by-pasging Steckton and Lodi; tbe impllesilon im this table iz thab there was
little 4if any peat dust in Stockton {end Lodl). /Actuslly there were larie
quantities of mineral dust net orly from local souraes suck as unpaved sireets,
school playerounds and sthleile fields, and subdivision construstion, tmut 2lge
from mineral anil farmlond to the novth,

n the 1957 repart on pares 65 and &6 and the 1958 report on nase 95
were listed the distributicn of dust storms throughout the various yesrs. The
striking point of the eumprrisons was thet even though the yesre waried greestly
in tobal dustiness and radnfall paitern, the distribution of storms throughout
the yoar renained very similar. The follewing dnta shows that 1959 nad
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ezsentially the sume pabtfern as the provious four ysars,

Mstrdbution siatisties (westerly storms)

Per cent of atcerms {ol) ostevories) in cach monbth:
Yace Aur. Mg Jups July Aus. Zack. j_}:;}_.

1959 ¢ 7 38 2 16 n L O

HeyRar ave.
1 ¥ 29 34 13 11 4 1

Although the pergent slorms for “ay is high snd for June is lower in
1959 than the long~-time sysrame, the sum for the two months is alumost ildentiesd
(62% for 1959; &3% for S-yzar averasel., In addition, since the majority of ray
storng oegurred afber the nmiddie of the nonkh, the nercentares «f the yearts
storms in 1959 that cceurred in the nericd May 15 ~ June 30 (sec paze 66 for
information on nuot seasons) wepe nearly idertieal with averaces of past years,
For westerly storms hitbing Stoekton and/or Lodi in 1959, 51¥ ocourred in the
nerlod ¥ay 15 to June 30, O ike had westerly storms vecourring duving the pear
{noderate, severe, very severe) 6h¥ ccourred during the period.

Tre nattem of rorbhierly storms for 1959 was similar to ithe axrrepute
of past years albhough this pattern is nol as weld davelopsd as the westerly
shorms, partly Leceuse there are g0 few northerly storms sach year. Generslly
the rortherly storms osenr in the monthe of Mareh, Anril and Hay (as they did
this yeur) and in late f8l) or esrly winter, With respe¢t te northerly storms,
1959 differsd mestly in total rumbar of such storms, perticulerly in the fall
and winter wonths. Thie year there were three bad gtorms during this perinsd,
three Limes 88 many a® ony pravious year covered by this project.

Detailed deserintions of most of the dust storms were made. This
information was used in jwdgine dust atorn intenmsity and parte of 16 are 4o
be used by the Bureau of iy Ssnitatlon, State Nepartment of Tullie Heslih in
correlstion work in conjumction with duat snd smeke sanpling done by the San
Joaguin Loesl Health Mastricts T4 12 also to he used in connection wikh aerial
dust storm reconnaissance carried oub by the San Joacuin County Distriet Xiiorney,

st storm correlation with wind veloplity.

Sxperience nnd onaarvatlion since 1955 indicated thel dusl storms
wera genardly osussd by wind velecitles of about 15 mph (howrly sverage
messured at &' hedlpht) and srecter, The guvatlon arose as Lo Just how well
dust storms and dust storsm inlensivies are corrslated with wind veloelity, and
what wind velocities are asscoiszted with dust storms of »aricus intenaities.
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iz a preliminary sbep in undersbanding these rolntionships, 211 storms
from 1955 through 1952 inclusive for which thore was wind dats were listed. Wind
dsts was Laken yrimarily from the Hindge Traet spot ollmate recorder with scme
data from the Tersinous recorder in 1958 when Rindge dats were inecomplote.
“aximum velocities were the highast hourly average for she day 4p auesiion. The
zoaxinmum wind velosities asnocinted with each sborm, by intensity category, were
then tabulsted, Yelow are the eondensed resulty,

¥, Mild ¥iid ¥oderate Jevere V, Levere
Woe of storms investigated 22 33 ? 10 P
tve, nf max, velosities, mph Lhek 6.2 16,8 16.4 17.6

Tunge of max, velecities, mph  7,5-18.4 11.%=25.4 13,8=22.5 10.5«1Q.3 15.8~19,5

idthough avarare mrxdmm velooities appesr bo have a rather orderly
trend upward with dnersasing sborm intensities, the wide range of velocities
eausing & storm of any given intensity indlestes there are other potent factors
beside maximm wind velocity. ime factor sonsidered; and then determined to
be of mipor imporiance, was the use of sume form of total hours of high windiness
per day or some function of velesity hours. Fxaningtion of the wind veloclity
and dust atorm desoription dabs indicated that almest inverisbly, the higher the
wind veloeity, the higher the total rumber of hours of dust gsusing wingd
velocitien, Only twiee, fur instance, did days ocour where & ono or twe hour
high veloelby perlod would be injested Into an etherwise oalm day.

Lxsrination of the basic data brought out two other important factors,
howavers ¥irst of all, it apresred that the wind velonity needed to couse a.
dust store of a glven Intsnsity diminished as the season progressed. This
epreared reasonable sinoe the soils dry oub as the season progresses and continued
enltivation mropreossively breaks dewn the aspregetion of the seil. It alwso
anpeared that winds with & southerly component (¥8W or 5Y) as measurad at ‘tindge
Tesot had leas valoelty for a dust storm of given intensity than westerly winds
without the eonponent,

On the basls of the above cbservations, Labilation of the Lasle data
was Lhen wade Ly paire of monthe and leaving cut storms associsted with winds
contalining & southerly acmponent ss =easured at Rindge Triet. This tabulation
follown:

oy owrdEY
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¥a ¥ild Miid fioderste Severse ¥ ievere
nareh apd &pedd 15.3 17.3 20.3

(14.3-1645}  (16.5-18)  (18.8-22.5)

¥ay and June 1546 . 17.2 1606 i8.4 19,5
{13,7l8eh)  {11.9=25,40 (1-,0=28,0) (17,3=19.3) { 1%.5 )

July and Aupust 12,0 1Lk 12.7
{10,5=13.4) {13.h15eh) ( 12.7 )

Southerly couponent wind onlys

Hay and June 15.6 16.0 15.2 15,0 15.8
[15,2005.9) (13.8=17.4) (1lauB-35.77 {13.5-19.3) ( 13.8 }

This senaration of wariables has eonsiderably redused the spresd of
velocities (n notsble excention boing nild storms 1n Hay and Jdune) assnciated
with any glven storm intensity, It alse devonstrates glearly the increase in
storn Iintenalty with emzll inereascs in wind veloglty, 4 rsduction of wind
velogity of 21l winds hy 108 io 157 would materially leossen tha number and
sevarity of dust storms and & reduction of all winds by 25% would eliminste all
ot a feo relstively nild siores, These figures should be of velue in the
dasign of wind reducing features such as windbroaks,

‘ne factor net eonsidered in this study whieh probably sccounts for
the rather high variah"lity in the ¥ay~Jdune eolumn iz the oceurrenge, par-
ticularly during ¥ay, of brief, hesvr radn chowsree. Vory strong winds may
follew such storma tut the rain will cause an erosion reslatant orust on the
sell which will lsst one or twe weakts or more,

Two pthep factors which no doubt gause some of the srresd in velocity
figures for 3 glven storm inbensity ae well 88 apparent anomalies (such as a
modecate storm with 12,7 mph) hove te do with sharscteristics of the wind ite
3el®. Custineas has not been meagursd in theve studies but it would appear
(becruse of the higher maxdeum valositiss) that of two winds with the some:
average velooity, the pustier would grsate the most dusi,

Tha othor wind facter has Lo de with the locations within the delta
where the wind is measursd. & spob climate recorder was logshed on Hacon Island,
15 milez vest of Stocktony For the first time thls year. Dpot chiccking of the
data revesled a rmumber of deys when winds at Teymiinous were only IO to 14 aph
but vere 15 to 17 mph on Uncon Isleand, & mors gomplete etudy of this phage
must awail more duabsa,
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ind Yarinbility

& rwmber of mblic sgoneies in San Jopgein County heve begoma con-
cerned with methods and technicues for deseribing and messuring wind velocoity,
-ne cuestion that cume up was the shord time varlsbility of wind velocity and
whot would be a proger intervel for measuring aversge  ird veloelty. To shed
gsome 1ight on this qrestion 2 orecision sup-btyps integrabing aneuometer was
obasrved in a north wind at Davis in the fall. locumuleated wing passage was
read from the dialg &b intervals ss zhort as 15 seconds for a paried of 1 hour,
Hind veleelty averagss wore thon grlouisted for esch of the 15 see., 1 rin.,

5 wine, 15 min,, and 30 mimte intervals in the hour. Yelonlties using 1 minute
intervals vorded frem 4,5 wrh to 19.5 nmrh, Helow 45 the table of ealoulated
velocities based on inbervals of 5 ninutes and grester,

wind vslogif 136 g1 B for difforsn
intervale of the hours 7o nearesh 0.5 ¥rH.
5 sipute 15 minute nimte X hour
15
12 11
9.5 1
1345
13 13
93 1l.5
13
GoB 12
i3 12
12
11.5 12
13

Tt should be neted thet any eonscoublve group of three S-nimte
intervals glwes ssaentlally the same resulis as the partioular grouving shown
above. Ffor the cartigular wind sludied, 3 1l5-ninute pericd would be o very
roaseonable aversging interval, & Seximbe intervsl gould resuil in ap errog
a8 great as 157 from the ganeral wind weleoity, This lSeminute svaeraging veriod
applisz to this partieular north wind in the fall snd perhaps to other £3ll
north winda, ‘“hether it av lies alse Lo turbulent wesharly winds coming serosg
bare pest soil in spring and mumer is not known with sertainty. Similar
experimentz to the one just dezeribed would be valuable.

Te illustrate the charscheristics of gontinucus rewiing indleating
anenometers ani to demonsirste the high varlsbilities of wind veloelty over short
inbervals an experiment using & ¥astssh coptinvous reading cup tyre znememeter
was undertoeken, For two oonsepative 3=sinubte intervils during a northerly wird
in the fall in Steckton, wvelseity indications ware rascorded one after the other,
&8 fnst as possible, 7The condenzmed resulte ars shown onnoxt page.
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First Jenimate interval:
Hexinum HP - 9
Hinlmum M - 1

83% of revdings were 6 ¥°H or less
Segend 3eninute interval:
Haximum M7 - 15
Hinfowm YMH - &4

58% of resdings were 8 Y/ or morse

It ia aprarent that this tyre of anowgmeter is of 1ittls value in
characterizing the wind veloclity oxeopd as te naxims and minima.

The principal work in the 1939 senscn gonoerned fleld scsle intere
rov planbing of shite asparagus In three different leocations iu the delts and
a aontinuntion of wvarlety-time of planting experiments in order to determine the
most sultsble plonta for interercow purposas. Observations were slgs made on
strip planting of barley in winter spinach for the purpose of stopring dasaging
soil erosion due Lo strong north winds. Infermation was alge obtained on the
rezulba of privste experimentation with Inderw-row slanting on &' row widih
BADErALUS.

48 was noted in last year's report (page 96) the ;rogram for 1958
w33 hampurad by the sbnormally heavy spring raina, This vas particularly true
with respest to svaluailon of intererow plsnbing by dust sempling. As a reoult,
duat eollection work was contimed in 1959 although this was somewhat hampored
by the lateness of one slanting (¥ay &) and failure of another to grow,

The successful variety-tires of nlanting plots during the 1958
season eliminated a ramber of plants frop further genslderstion and suzpested

the possible value of certain untried planta apd grmbinstions. Variety-tine
of planting plots were agein instituted in 1959, not only to test the sugriosted
now varleties ond eombinallions Wt 2lso Lo test the promising nlants in another
seastn. 1958 bedng an extremely webt ysar aml 1959 being n very dry vear, it wes
possible to observa the rlants under the extreses of eonditions likely to be
eucount.erad.

'y Y » oheervation pleta. The pleota were nlanted
and observed in & manner similar to the 1958 plots. The maln differsence being
that duplicate vlots were useb up on diffsrent islands under different soil
eoncdlitions. In addition o wheat varieby trind of the dgricultursl Dxtension
Jarvice on & third island was alse obeerved. (me of the sets of vlets was at
vamz 5, #indge Tract, where noresl molsture cordilions previiled. he olher set
was »bt the neorth end of Bagon Iuland where the soil had been tilled deerly until
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it was locse and fluffy and with poer do tcessiondlly mederate wolsturs so deep
thet furrowing out wes necessary befere planbting.

Although the growth in the Dsgon Island plol was in general such poorer
than the Rindge Trast plots, the bether peortions compared faverably. It was
Judged that the variabllity and general untheiftiness in the Bacon Island »lots
wag due primarily to 8 low meisbure conditien. Tt was felt, howezver, thal furrowed
ont aAsparsgus centers st any ressensble planbing dats would normally, even in dry
years, have more molsture than these Sason Ioland plots. For this rosson, the
growth figures siven below for the varlous varleties ave Lizsed on the Bindge plots
and the better portions of the Sacon plots.

Gix plantings were made in the period Yarch 19 teo tay & inclusive.
Yeads wore controlled by 2,4-0 aproy or hand weeding depending on the growth
stage and sensitivilty 4o 2,4-0 of the plot to be weoded snd adjecent plots,.
Yotariens were aade throughout the growlns secason ss to helght, stiffness,
leafinens, sbate of maturity, greenness, yellow dwarf infection, and any other
charecteristics concerned with ito sultabliiity sy an intere-row plant for asparagus.
Lo fertilizers vere used,

. As in the previcus year, both talle-growing plamts and easll winter
graing were unsd. BSeveral varieties of male sterile hybrids were alsc tried in
an attempt to find s suitable nop~voluntesering clent. 5n ssrly plenting, sst
out in rid Februsry and first of ¥arch to vosi the sarly season use of fave
beans and other varieties to protegt sreen asparagus against erosion csaused
erooks falled primarily due to 8 laorge loezl bird population at the plot alta.

The barleys. Oalifornis ¥ariout, Ariveb, and Hojo were tested., linlike
the 1958 season, in 1959 the berleys surfered negligible damage from yellow
dwarf, Although, in general, California Harlout tended to be faater growlng
in the early stases and leafler and more dense than elther ivrivet or Rojeo, the
labtar two verdstiies have the advantage of aittaining s finel helght of 4% to 8%
tallar. An has beon shown carlier in this report, dust stors rate increases
rapidly in mid ¥ay. For most effsctive results, therafore, it iz desirable
that inter-row planta ba of ajequabe helrht, density and stiffness for at lazet
some wind cortrol by this time, 211 the barleys ylanted mid Harch and {irgt
of iord) had thease properbies bub when plantsd mid April were eliher not yet
suitable or only just beginning to bee The barleys planted 2id Aprdl did not
beeove genorally sultable for dust econtrsl in asparszus until the berinning of
the third wesk in May and those slsnted Aoril 22 were not adequate untll the end
of May -~ ot which {ime cnoa=third of the worat dust storm period had slready
nassed. Hojo and Ardvat had genorally the same charaeteristics with #“ojo
gansrally tho suparior of the twe, vhether Foje and Ardvat were superplor or
inferior to Oalifornia Variout (eonsidered to be Lhe standsrd of comparison to
dhe) depsnded on the date of olanting and date of cbservstion. The early
plantings of Arirat and Yojo proved supsrior to Callfornds Hariout beciuse
ther were »f adecuste helght, ensity end stiffnesa {thourh perhaps only ecual
4o or slightly inferior fo Cslifornia Kariout) bty =id May and continued to
advanee over Dalifernie Hariout through adequats stiffness and density and
supsrior height. They alao remained gresn longer, & desirable charaeteristic.
However, when planted from w=id April to the rirst of ¥ay, California Narlout
wags superior to the other twe during Bay becauss of its sarly Past growing and
leafy ehoracteristics. In gowmoen with the 1958 season, in 1959 Ardivat and iojo
resched nature heirhts of 30"-33% while the Jalifornia Harlout attained 2LV-271,
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The oate snd vheads, These srs lumpsed tomether for the rurpouse of
discusaion begsuse of thelr similer vvopertles and the fact that only one oat
varietr and two wheal varietieon everged from the 1998 tosts ss suitabls for
further testing. Those Loutsd were Svedish eats {from Jdaho), (nas §3 wheat,
and ‘Gentry whest. Orowlth rates snd helshts attained were closely similar to
the 1958 trisls, Thase vardeties, because of thelr plow growing eharacteristics
wore ong Lo iwo weeks latsr than the barleys in atialning sdequate helpht,
denzity, and stiffness for intor-row planting. On the other hand, the extra
hedcht and leafiness at maturdly of these varletles over ihe barleys made them
superior in the labter part of the asparpsus seazon. For exsnvle, on Msy 23
osks and wheats planted mid Narch were sll superior %o the barleys nlunted at
that tine. However, the wheats and oate were cnly sbout eguel fo the tall
sroving barleys irivat and Rojo {(but superlor to Salifornia Xariout) when
rlanting date was first of Zpril. ¥ith mid 25rid planting, 811 barleys vers
distinotly superior to the oats and wheats when judged Hay 23. From obsepr-
vations mede in wid June It was found that osba gnd vheats were superdor to
fiojo ard Arivat only when planting daetes were mid April or earlier,

Klthovgh somevhat slover to start, Swedish oabs were considerably
superior later (due to tallsr growth habit and vpright extreasly leafy
stature) to ‘nas 53 or jentry wneat. Hentry, altbough sttaining the sare
stature is Swedish onts, was much lass denss angd leafiy. tnos 53 wheat, although
considerably shorter in heizht than Swedish eats (289307 as arainst 36Y-L0%
st and of June for an April 22 rlanting), wes far nore leafy and dense than
Jentyy wheat, Tt does not arpsar from the results of the 1958 and 1959 »lots
that these oats and wheat warlietlies have anything to recoxmend thee over the
batter barlevs ss single varioty inter-row planta unless they sre nlanted not
later than the last of ¥March. In this ease they may be inferior to the best of
the barleys during the Pirst two or thrae weeks of May but scmevhat supericp
there after. Thelr possible value in a2 seed mix will be dissunsed loter,

Barley rate teial, A tesi was comducted to dotermine if there wos
any differsnes in growth rate or strture, particularly under low moiature
gonditions, i bariey is erewded inte 2 single drilled row instead of being
aspread oub over 2 or 3 rows with &% apsoing. Csliforals Mariout buarley was
used and planted and observed at the ssme times 83 other prains in the veriety
rlots. The planter was sdjiusted in each gase to deliver the same amount of
seed per linear fool of sirip regerdleva of whether the strip consisted of
1y 2, or 3 driiled rows, Habes up to 10 lbs. need peér ngre, based on aopsrasus
acrs with B! row gpaedny were used. 1In no case waas there any noticoable
diffarence in hsight or lzafiness asong nlets of some linesr rate of seeding
but, different nunber of rows par strip.

Parley-cobs mix, Obzervstions during the 1958 sesson susgested thal
perhaps a mixturs of ased, say barley and osts, might have merii, It was
ressoned that auch a mlx sight have the desirshble rapid early srowkh character-
isticn of barley and the tall, leafy, laote maturing properties of Swedish cats,
Thig idea was trdied in 1959 ualpy Cal!ferriz Hariout barlery and Swedish outs
in a 50=-50 m!x by voluwme. iAgaln, rlanting detes and observabions wece the same
zs for other varisilies. The resulis of this experiment were very gratifying
and the principle of seed mixing for improving intere-row rlant cheracteristics
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apnears rromising. iintil the middle of ¥ay, the =ix hed eharseteristics wnich
wers intermediste betwesan the {al’lfornie Marleut and oats and sowetimes better
than the nther barleys and wheats, By the last week In ¥y, MNorch plented mix
was sz good or better than the hest of the two components. &t this date, mid
and labe April planted mix was inferinr to Californla Hariout alene tat superior
to all other varieties, In the latter part of Mgy the mix ssemed gonerslly to
gumbing the hest festures of ihe two components bubl neot always to the extant
of being eounl to 1004 of the beat of the two, It was found that the barley
helped pive suoport to the leafy cats in the sarly stages. By mid June the mix
had more the oharnssteristies of the ¢all gats than the shortor barley, The
50=50 raiio of ssed anpsarad to be about right.

it would appesar that any mix sheuld contain California Mariout barley
for its esvly rapid growth and leafiness characterdsties. Other taller b
alover growing wvinter graing would probaebly be suitable. The partleular ghoice
would depend somewhat on date of rlanting. Un the basis of the 1959 plats,
Roje or Arivat - Majo preferred - would be used with California MNariout with
plantings during the last week in April and later. ¥id Aoedl planbings eould
utilige Santry or Onas 53 wheats, Fojo or isrivat bsrleys, or Swedish osts along
with the California Mariout, Of the five, Onas, Fojo, snd Swadish would be
wrafervad, Tlantings erior to April lgt could muke best use of Upnea 53 wheat
{prefarred), Swedlish cots or Sentry wheust in conjunctlon with the Cuiifornia
¥oariout, Although no stratificatlion of onts and barley ssed tock plece in the
Manet dr. planter, it {3 not mown whether this would be » problem with seods
of such differsnt sisze and shape 25 wheat and barley in & field scale planting
oparation.

zale sterile grains. In an effort to find sowmy »lamt which would
not go to seed under inter-row planting eonditions and therefore eliuinate any
velunteer problem the following winber, four vapleties of male shterile gruins
were obtained from Texas, Three varietles were sorghum A-lines, the fourth
wag a grainegrass hybeid., These nlapbs rroved teo bs vhelly unsatistactory dus
to thelr alow growth rate and apreading growth sherscterisiles,

Sudangrasg. In the 1958 trisls sudongrass grew to be sdsquately tell

for inter-rov planting purposes tuy too high (61=-641) by the end of the msphrasus

season for normal every-row inter-row slanting. Suden &3 was planted agein in
1959 to test 1t in snother ssason. This variety zush roasch at lesst 3' before
it i3 adequately stiff and dense to Ue of much value for inter-row planting.
The Mareh plantings did not resch this stage until the first week in June.
411 plantings resched 42 Lo 857 by the end of June, having grown rapidly during
the hot June days. “he problaw with sudangrass 4s that 3ts initdsl srowth ia
too siow but its final height (by June 30) is unwieldy if not impossible to
NBNAHS .
sunflowsr, i2 roeommended in 1958, only Zrey Stripe sunflower was

tested in the 1959 series. Oprowth rates and other eharzcteristics were nearly
identieal with the 1938 scason. Uensrks made in the 1958 report (p. 100) ave
fully sonlicable to this year's olanting., Although sunflewer arpesred to be &

ttor windbreak than corn (sce below}, it has the disadventags of not being
able %o use 2,4~} for weed sontrol should that prove negessary. By the and of
June, the sunflower was 63'-7ht tall when planted mid X¥areh and 5'=5%' when
nisnted ¥ay 6.
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Corn, Kings Oroas K96 wsa the varisby hested in the 195G trisla,

Tis prowth rate up Yo sid Juns was the same 88 last year's test with the Ying
*hilidp vardety, By the end of June, Xarch 31 planted corn reached 5'-b!
height whersss the Sing “uillip in 1952 resched 63'x73' in the same period,
These two varleties should be tested together in another sezson. forn, like
sun{lower might have sore usafulness in snmeal windbrsusks, perticularly where
protection iy nesded after mid June.

Ayer 15, Yyar 15 did not de well in the 1959 plovs and reached a
maxismm height (20Y=387) of 10¥ less than in the previous year, ‘fhroughoud the
ssagon “yer 15 was inferior to barley, ocasta, and whegt In growth rate and
density. £y the last week in May, Eyer plantsd as sarly as mid Mareh wus only
15%=38% hiph ard of unsuitable density and growdhh characteristies.

Lenal, Kenaf is a subltroplesl fiker plant and rormally grows to a
helght of 1O'=127, It was tested to dekermine its usefulness for a tall growing,
wide spzeed Inter~row wlank. Flanted in zid Februsry and firat of Farch, it
failed to germinate, Uith planting dstes of mid Aol and later, sorminstion
wag satisfactory btut growth rele vias very slow. By the end of June mid Anril
planfed Senafl was 224-26" hlgh on Rindge Traet, #lishtly tuller op “seon. By
fall, the plants were 2'«10!' high and bore & striking resenblance to common
hemp or murihusne (Cunnobls sutivs L. with which they eould earily be gonfused,

Vheat veriety trdials, 4 whest variety trial sst cut by the
aprieultural Extension Service on 3taten islend in Jamuary was obgerved in June,
431 vardeties vere completely dry snd malure, Ths vacvietles obgurved were
fgeific fluestem, Hlg Club 43, Onas 53, Ueart 46, Remona 50, Yhite Federation 54,
omso LB, Jentry, Hindun, and Vermum. They were judged on mature height and
tendency to lodge. Of tho ton varisties orly three ware sufficliently tall and
upright to warrant further trials for inter-~row planting purpoges. “hey are
Pasific Hlusstem, Big Club 43 and ‘mas 53.

f the varistios tasted or ohserved above, only nine warrant further
testing, These varletiss are: OCallfmrnia Mariowb, &rivat, and fojo barleys;
Onas 53, “scifiec Rluesbenm, and idg Club 43 whests; Swedish ocats; Kimg Thillip
and ¥ings Orees K86 corns. Further trials should be conducted with barley-
barley, barley-oats, and barley-whect nixes. Srey Stripe sunflower should be
kept in wind for use as spealal rurpose anrusl windbreak.

Pleld sgale inter-row planting. inlike the 1958 nexson, wiish was
axtyremely web, the 1959 scason was marked for its low rainfall - one of the
drfest ia regent years, In addition, ridging for white asparapgus produstion
took place falrly late, &s o remulbt, twe of Lhe cooparators, who interepow
planted after ridging up for white asparsgus, +#e-e unable Lo plant until the
end of the first week of May. The third ceoperator interplented into groen
asparazus before ridging for white and was shle to interplant in mid A:ril.

Ho interrlsntings in early market ssparasus for orotogtlon agzinst
orooks was attenpted in 1959,
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Plantings by twe of the soopsrators were esssntielly rarallel te the

srsvaxlmg winds (ﬁith the mxception of a lO-acre field ab right ang-las}
“1snbings of the thivd eooperator were on long, nerveow fields at 147 - 309 to

the nrevailing wind, Visual obsprvations of effoghiveness were hampered in
this case because dust blowing werpss Srom one field to ancther wade critiesl
absarvation diffieult,

In all cases, pdjoining aspsragus fizlds, similar in nature Lo the
inter=nlanted field were left non-interslanted as controls.

Teble of planbtings:

How Date
Island  Aersa Spacing  Or How Plantad ilanted Zffective
Terninous 347 g Arivat  Drilleded rows  4/12~4/17 250 zares
4% gpaeing
Rindge 53 & Calif, orly late
tariout Hrilled-l row 5/6,7 suna
velonald 27 " harley Drilled~l row 279 Mo

The follewing mumbsared parpsgrepha 1ist the more vertinent manspement
faets and obserwvations obbadned {rom the 1959 interwrow plantling program.

1) Too lzte to be ingluded in the 1958 report was information
obbained in the winber of 1948~195% relative to the voluntesring of 1958 fleld
sgale intersiantings, it Terminous, only very sifight barley volunteering was
found in Japuary which was deemed no problem and no extra dlskings or uthsr
culbtivation were reguired 1o conbrol it. Idkewise on Rindge Tract, there was
ne problem with volunteorisg grain,

2) Three tynas of nlsnbers wers used, &1}l sueeeszful., They had all
been used in previous yeasra. A1l used standard grain distributors and single
or double disk openers. fne drill waa a standsrd 10* grain drill with
appropricte oveners remcved and tubes stopped up., It had the advaniage over
the other two in not reguiring & toel bar trictor 1o tow &t. Jjncther Lyve was
a standerd 3' tricyclastype horse drawn grain drlll medified for tractor uss and
narrewsr nlanting width., The third type was speoislly designed and built for
inter~row planting. Zach of the pair was rear tosl ber mounted with 8 gzange
whool in book. CGraln box mnd distributor, openers, and drive machaniam were
from apn old sslvaged grain 4rill.

3) Threugh lack of cave, the plarters used on one of the islands with
&' rovw spacing were set at 7' 2% apacing center to genter. It is fortunate that
no barley was lest in the reeridoing process, If the drilled rows hsd not been
vary stralght, 1f three rowg ner strip had been veod inastesd of one, or if the
beds had reguired nore dirt in the rew-ridging process, some to considerable
ancurts of barley would have been lost in the re-ridging prosess. This would
have resplbted not only inm trashy beds mt loss of inter-rox effesctiveness,
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&) Yome of the inter~row ulontinpgs on ancther lslund were not so
fortunate, In this cope, strips of thres rows sash, % spacing were drilled
into gresn asparagus beds prior to ridging for white asparsgus yrodustion withe
out prier furrowing cub, Dideing and reeridging coerstions eliminated all tat
one of the threa drilled rows over rmeh of the ares, Although the inter-
plantings lost some of their effectiveness, a Pairly high rabe of seeding (165
psr asparacus acre) held the lowss to & minivux. The evidenca for aingle, op
al most double drilled rowe, especially whar pianting occeurs mrior to ridging
for white, spnears so strong as to effectively rule csbt from consideration anmy
furthear three row planting.

8} The moat efPeniive intererow planting in 1959 was olanted in =id
April despite the faet that ridging for white had not cecurred. Hidging these
Bt beds for white asparapgus wos pompletely suocessiul although some loss of
irtur~rov ocourrsd {see par, & abowe). In other fislds rlanted ot the end of
tha first weaek in May after rldging and center working operations were conpleted,
barley intererow either failed somnletely or did not attaln s satisfoctory
haight and stature before the middle of June, It iz clear thet if at all
possible planting should be done ne later than Azedd 15 even if 4L means planting
inko green aapsrazus, Froper furrowing cut of the centors should make this
latter process more fsasible,

&) & wlight problam whish has always sxisted with inter-row olanting
is the ridge on which the intererew strip is left standing after s ridging or
re-ridging operation. Without inbererow vianting, this ridge 1z normally
knoeked down by working the centers, thereby leaving & flat center between
ridges on which the harvesters walk., ‘This is not posaible in the nresence of
intererow planting. ‘dequste furrowing out prioy to planting would not only
winimige thia inconvenient ridge, it should slao make the initlal ridging
operation easier Lo do vwhen the inbtererew is planted inte grsen asparagus,

7} Gvar one hundred acres of green asparagus planted inter-row were
lost in 3 gevers dust storm. it was then too lsde to replant. Planted soril
16=17 and suffaring some damage in the apliitiing opsratisn prior to ridging
for white (perhsps becsuse of lack of molsturs in the u0il), the rather poor
barley was wiped oul by the drylng winds and soil wroslon of the vary severs
dust stormm of ¥ay 12, It has #lwsys besn realliged thét this is the chance that
the user of inter-row vlanting must live with, The chenee of loss asuch @8 b is
from a windstora sppears glizht howsver and other inter-row plantings ab vorious
stages of grewbth sufferaed 1itile if any from the storm.

B} Although the field of inter-row olanting with 7! row snacing
fadled from low medsturs and lste nlanting, 3% {2 not xnown whether olonting
ints sreen asperagus prior to white ridging is fensible on this nsrrow & row
spaeing, even wilh furrowing out. Prior successful interplantings in 7' beds
have buen dons after white ridging om solls that will hold a kigh, stesp
sided ridge, The soll in the fleld interplanted this yrar was lizsht =making
it tmpossible to form a high rddge with wide, flat senters,

9} Yone of the inter-row plantings constitubed s fire hazard of any
sort by the end of the asparggsus 583800
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10) & proper evelustien of the weluntesring orablem {rom 1959 inter-
row must owalt observaiions in the winter and spring of 1860, By lsoauber 1949
harley volupteer, never heavy, was 211 but elimineted by normsl [ield diskings
by one cooverator, one afbsy a herd Jeptambsr rain to elinminete weeds and
another after fern shopping in the fall., Uelther of thess oparaiiuns were
done by the cooparstor on the second island &nd volunteering there wus slight
to moderste in denaity and up as high 28 L67<23% in slumps,

11) One grower, in orivste sxperimontation, tried seversl techniques
snd soveral plants for inteperow planting of 61 beds ridged to white asparacus,
He was unsble to plant and maintaln & stand through the re-ridging vrocedures
beeruage of the physisal luck of space and soil.

12) Inbererow planting of spinech wes tried asin this year, (ses
par, 9, Ne 104 of 1658 report), Tha spass between barley rows was shortaned
from 28 yards to 2] yarda and the birley was pleanted esrlier. On Jemsry 29,
the barley was 8%-11% tall and the spinach was just up one inch., Fo wind stomm
oasurred nt this oritiesl time to test the effectiveness of the barley strips.
On Hareh 3 when the barley was 100-12% high and spinach was 27, sn extremely

strong north wind came up, Some, but not all bare fields ir the district, wers " .

Ylowing dust. Yo dust cane »ff the s~inach. Althongh It was dry and hed been
gultivstad, the surfece was rather eoarse gramulsr instszd of loose, suocoth,
It 4a doubiful that wind erosion would have taken plage even 1f the intererow
barley had not been there,

Wind arosion evalustion. Kesluation by cbservation and by impinrer-
type eollsotors as deseriped in lnast year's report was continmued ihis yesr. The
nead for adequate controls as polnted cut in last year!s report was again
envhanisod this year, ilthough asdequate controls sre essential to the acourate
measurement of dust orevention ability of interergw planting, such oontreols are
not always obtainable in field exparimentation of this type. The value of
dust eollestion meamurenents in the best intere-row planbting (that plented mid
April) was mullified when the nprover field for a control was not left unplanted.
The interplanted field axtohing the fleld left unclanted wae found to hove a
theavy® atreak in it and thersfors leas srodable than the sontrol. Tust

eolleoticns indleating & very high degree of sugemass had %0 %o gonsidered invalid.

¥rom the standooint of controls for dust sollection measursmenta, the
Sindge Traah Plelds wers {ar supericr to the Termlinows fields mentioned above.
Unfortunatelr the quality of inter~row plenting was rather poor dus to the lste
Planting dste. The dust eollections wers made from June 10 to June 26 during
whish time the barley grew frem 12"-14" to 13%-158", These heightse are
sonsideared slmost ainimsl for any ressonsble degres of proteetion. Intererow
planted st an earlier date would have been up 25* te 35" or more depending on
voriety; in which case, a muich grester redustion in dusi coudd have been
oxpected. In the period cibed, nineteen individual collections were msde from
five differert "set~cuits®, just eollaptors wore lefb in the field 2 to 5 days
per “"setecut” and colleched dust Crom one or nmore storme. The percentages

below are esleulzted from the averages of esch gollestion pericd, The veraeentsqe

D—029710

D-029710



1686 13e

ie Do Uarltem

avis, Holls and Ve N,
Jenmary 1%, 1960

column shows the poreentass of dust from the inter-row fielde compared to the
gonbrol fislds,

~Iptepwroy elfentiveness

Tust from inter:slanting

Dugt collestion nerdod &8 freation of conbtzol
5/8 = 6/20 45¢
/10 - 6/15 1%
6/15 - /e 72%
6/18 = 6/23 9%
6/23 ~ 6/26 L2%

Tha voriabllity of eff{iciency shown abeve probably stems f{rom both
dirferences in wind direction and velecity slithough the wind generally wag at
an angle of 159 te 307 to the plots.

Ohservation of the Nindge Trach fields during & dust storm wers in-
conclumive since dust blowing across from one fleld to ancther made observ.tion
difficult a3 to Just where the dust was originating. It sppesred, however,
that intererow was effective in lessening the dust.

After the ssvore storm on Jume 25, the control f{ields on Rindge were
ocbvicusly nuch nore eroded by the store then the inter-rowed fielda. The eontrol
fielde had more drifts, more leveling of centers, greater iloss of bed heipht
and the bsd shaps waas far more changed to & low, flat, sharp resked shape.

flthough there was no adequate internal sontrel in the Terzinous intere
nlantings, it was obvious that the flelds would have bsen much wore dusty withoul,
the interplantings. ‘ _

Une-sheet snswep, & Pone~shest answer? was produced se & pulds to
any prowersa dealring 4o put An intererow planting. Pabllished in Aoril, it
gondlensed the experiencs guined in this projseb over the four previcus years,

It is sttached on the next paze as a part of thie repars,

Banbos. The proscects of using bezboe {or windbresks in the delta
sre discouraging. As wos noted in last yesr!s report a hard frost in Xovssber
1958 seaverely damaged the foliage of the tost planting. Cbssrvation during 1959
indicated that most of the sbove-pround culms and branches were slso killed,
The =lants "eame bask® partly through new leaven on some of the updanaged
branghes but wostly from suall shoobts from the ground at the base of the plant,
¥o tall) culns were produced and the 1959 helight of the plants was spproxinmstely
half of the 1958 height.,

% new planbing st tbe site of the above planting was abiseptad,
stock whe obislned from a slanking at Correls Ferry in the delta wiieh was
belisved to be Phylleostachys bastuaseldes, Most of the materigl was one ysar
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old rhigimes, slthough & little was current ssason siock. 16 was ccllected
Pobruary 2% and planted February 27-28, Sevonteen jlants had swerged by Moy 1%
tut they died through desiceatinon duve to inability of sooperater fo get water
t.0 them.

The rasults of the 1958 rhigome oubiing experiment were sbaerved.
flo exclned rhisomes whether left irn plage or replsnted threw any culms in 1959.
Trin is probobly due 4o desicesticn inm the dry top laysrs of soil in which they
are normally found., This would indicste that sutiing rhimzvmes Iin the fall by
disk o« chisel would effeativaly contain the bamboo and drevent Lits sprasd inte
the orouping ares.

Dther windbresk msterisl. srigons Cypress. 48 menticned in 1958,
this tree aproarsd unmiibtahle se a Christmas tree bub izt have some value ag &
windbroak tree. Iittle echanpe or grendbh has taken ploece In the past year, The
maxioum height for this variety under these conditions sppezra to be 12%-14°,
‘here a windbresk of thia height 48 desirabls, this might be s suitable tres,
Ita grovth and characteristies will continue to be folloved,

Foplare A poplar windbresk wes agsin obsexwved to deecrassa in density
to 257=35% during a hard wind, Feoasuremsnts showed an sverage iree speoing of
5. and 2-helght of 45!, It s planned that this windbreak will be studied in
the spring of 1960 by means of recording anemcmesters.

oasarina (horsetall beefwood). Cssurina has besn planted by & cow
operator to obasrve its vobentisl usefulness as windbresk material. It 18 growing
rapidly tut szeems to be 2,40 sensitive.

Snow fencs. Snow feneing was studied this year by means of anemomsters,
“ne remdts appesy in a later section.

Hew O Pon tie

A5 has heen wmentioned In previeus reports, these are jolnt projects
with tha Agriculbural Nxtension 3ervice (and in the cxzse of bluebsrries, also
with the Pomology Department) with the lccal ¥awmm Advisor's 0ffice taking the
main responsibllity fur the field work,

Christmas iree variebty triasl. inly three varietias sontirued to be
watched as having any possible merit,

Teurplas fir is the nost promising of them all. Sy December they were
251=51 and dark green in oolor with light green new growth on some plants,
Shaps was failr to good. They hed wmuch dhicker,; nore dense follepge than most
mountain grown trses, '

Seoths pine was Jt-4' tall with falr to geod shape but with the un-
desirable characteristie winter yellowing. Hot yet resdy for market,

A 94 redwood was gut 2! sbeve the greound for a Christmas iree, The
ant tree, in common with the obbhers had excellient shave and densliy, n
irmediste drawback was the prickliness of the feliasge. ¥hen soi up in a house
it dried rapidly and the branshlets besame wvery prittle causing 8 large smount
of Mleaf” fall, Nelta grown redwoods sre not likely to compots sucgessfully
egadnst other, more usugl Christmas tros varieties,

lueberries, A rad leaf condition snd general unthrifiiness of the
viants was not allievizted by any of last yeerts soil trastuents, After observe
ing the bushes throughout the summeyr and detersining that salbty scil was not
the problem, it bezan to look like ths plants were simply suffering from too
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INTER-ROW PLANTING
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Alan B, Carlton, Department of Soils and Plant Nutrition
University of California

John P, Underhill, Farm Advisor
University of California Agricultural Extension Service

A ONE SHEET ANSWER

Inter-row planting is a method for reduging wind erosion in ridged fields o-
white asparagus.. It consists of the growing of fast growing small grains in narrov
strips between the ridged asparagus rows. Although not completely perfected, it
has been developed to the point, over the past 4 years, where many growers, con-
scientiously interested in the prevention of costly wind erosion in their asparagus
can use this method with reasonable assurance of success and with no serious prob-
lems developing, The principal points still to be worked out from the research
standpoint are the search for grains more suited to interplanting than barley, and
more complete measurements on wind erosion control. Inter-row planting, when done
properly and grown to adequate height, has proven to be highly effective in wind
erosion control, having nearly completely eliminated erosion and dust in cross-wind
(north—south), plantings, while eliminating up to 5/6 of the dust from plantings
parallel to the wind. The purpose of this sheet is to give you in brief form; the
more important information and instructions relating to inter-row planting as we
know them today. Close adherence to these suggestions should enable you to
effectively utilize inter-row planting, in its present state of development,with a
ninimm of cost and problems to the grower.

What grains to use, Although with all but four openers removed (2

numerous grains are still under study,
California Mariout barley appears to be
the most suitable all-around grain that
is readily available. Onas 53 wheat
will stay green longer and should prove
superior to barley in several respects
if planted not later than April 15 to
compensate for its somewhat slower
growth, Mixtures of barley and wheat
may be mora suitable than either alone
but this has not yet been tested.
Arivat barley has been successfully used
in the field for very early plantings
(February and March), Plot tests indi-
cate that for April plantings, although
probably suitable, both Arivat and Rojo
barleys appear inferior to California
Mariout, Other barleys and wheats
tested (including Golden Mariout) have
one or more characteristics making them
less suitable than the grains listed
above,

Planting date. The planting date
is always a compromise between that for
maximum growth of the grain (say, mid
March to the first part of April) and
that for greatest convenience in aspara-
gus management (after all ridging and

pair spaced at 8! centers) and an ordin-
ary fertilizer drill, Several special
home-made rigs have been built up from
standard grain drill or fertilizer dis-
tributor parts. Some of these are
available on loan and may be obtained by
contacting this office.

Width of grain strip, The strips
may consist of 1, 2, or 3 drilled rows,
6" spacing, The choice is not entirely
arbitrary. Although more rows per strip
with the same seeding rate per asparagus

“acre will give better grain growth, par-

ticularly in dry years, there are other
considerations. Because of the narrow-
ness of centers between beds on 7! and
73! plantings, a single drilled row
would be the normal practice with 2 rows
being used only when there is ample room
in the centers and the soil is on the dry
side, With 8! beds, 3 rows can be used
if the beds are young and the centers 2&'
to 3! wide., However, with older, more
shallow plantings where ridges tend to be
high and centers narrow, 1 or 2 drilled
rows are much to be preferred. The nar~
rower row gives cutters more room to walk
and makes later re-ridgings easier and

working of centers has been aceomplished) with less likelj.hocQ of. ct}tting out some
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has been developed to the point, over the past 4 years, where many growers, con-

scientiously interested in the prevention of costly wind erosion in their asparagus

can use this method with reasonable assurance of success and with no seriocus prob-

lems developing.

The principal points still to be worked out fram the research

standpoint are the search for grains more suited to interplanting than barley, and

more complete measurements on wind erosion control,

Inter-row planting, when done

properly and grown to adequate height, has proven to be highly effective in wind

erosion control, having nearly completely eliminated erosion and dust in cross-wind

(north-south) plantings, while eliminating up to 5/6 of the dust from plantings

parallel to the wind.

The purpose of this sheet is to give you in brief form, the

more important information and instructions relating to inter-row planting as we

know them today.

Close adherence to these suggestions should enable you to

effectively utilize inter-row planting, in its present state of development,with a
minimum of cost and problems to the grower.

What grains to use, Although
numerous grains are still under study,
California Mariout barley appears to be
the most suitable all-around grain that
is readily available. Onas 53 wheat
will stay green longer and should prove
superior to barley in several respects
if planted not later than April 15 to
compensate for its somewhat slower
growth, Mixtures of barley and wheat
may be morq suitable than either alone
but this has not yet been tested.
Arivat barley has been successfully used
in the field for very early plantings
(February and March), Plot tests indi-
cate that for April plantings, although
probably suitable, both Arivat and Rojo
barleys appear inferior to California
Mariout, Other barleys and wheats
‘tested (including Golden Mariout) have
one or more characteristics making them

less guitable than the grains listed
above,

Planting date. The planting date
is always a compromise between that for
maximum growth of the grain (say, mid
March to the first part of April) and
that for greatest convenience in aspara-
gus management (after all ridging and

with all but four openers removed (2
pair spaced at 8' centers) and an ordin-
ary fertilizer drill, Several special
home-made rigs have been built up from
standard grain drill or fertilizer dis-
tributor parts. Some of these are
available on loan and may be obtained by
contacting this office. _
Width of grain stri The strips
may consist of 1, 2, or 3 drilled rows,
6" spacing, The choice is not entirely
arbitrary. Although more rows per strip
with the same seeding rate per asparagus
acre will give better grain growth, par-
ticularly in dry years, there are other
considerations, Because of the narrow-
ness of centers between beds on 7! and
74 plantings, a single drilled row
would be the normal practice with 2 rows
being used only when there is ample room

in the centers and the soil is on the dry

side. With 8! beds, 3 rows can be used
if the beds are young and the centers 23!
to 3! wide. However, with older, more

shallow plantings where ridges tend to be

high and centers narrow, 1 or 2 drilled
rows are much to be preferred. The nar-

rower row gives cutters more room to walk

and makes later re-ridgings easier and

working of centers has been accomplished) with less likelihood of cutting out some
In practice, every effort should be made grain and throwing trash into the beds.

to get the-grain in by mid April or as
soon thereafter as possible, in no case
later than the first week in May which
1s already getting so late as to make
inter-row planting only partially effec-~-
tive, The later planting also runs the
risk of insufficient soil moisture,

Types of planters used, Many
types of planters have been successfully
used, Of particular note were a 10!
standard (not press wheel) grain drill

Seeding rates, Seeding rates are
higher than for normal grain planted
this time of year in order that a
sufficiently dense stand for windbreak
action may be obtained., Excessive rates
should be avoided, however, because
they are not only costly and wasteful
of seed, they can cause excessive trash
between asparagus rows during
summer fern and might result in serious
volunteer problems the following winter.
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Ten to 20 lbs. of barley per asparagus
acre is the normal range. More than

20 1lbs, per asparagus acre would be
considered excessive, Rates in excess
of 150 1bs. barley per planted acre

(or 100 1bs. if using 3 drilled rows per
strip) should be avoided.

Depth of planting, Depth of
planting depends on the moisture status
of the soil, The main thing is to get
it amply deep into moisture., This is
because the main, sustaining root sys-
tem comes out above the seed and if the
soil is dry above the seed, this root
system will not develop. The seed
should go at least 1" into moisture and
should be at least 2" deep. Depth of
planting mbich more than 4" may weaken
the plant., Associated with the depth
of planting is the need for an adequate
seed bed. Hard, compacted centers will
not produce good growth and should be
loosened by chiseling or some other
method before planting. Most centers,
however, are sufficiently loose not to
require this extra operation.

Weed control in grain strips.
Weed control has not usually been

found to be necessary., However, 2,4-D
spray has been successful in combating
weeds in the grain strips where neces-
sary. 1t will not control nutgrass or
other grassy weeds. A spray rig using
one or two nozzles over the barley
stip only has proved satisfactory. In
orcer not to damage the grain, spraying
should only be done after the grain is
6"-8" high and stooling out but before
it is in boot. The County Agricultural
Cormissioner should be consulted for

the necessary permit to use and obtain
2,h~D.

Winter wolunteer. Since the
barley grows to maturity by the end of
the asparagus season (Onas 53 wheat is
better in this respect, taking longer
to mature), there is the possibility
that barley may volunteer in the aspara-
gus field the following late fall and
winter. In actual practice, serious
volunteering of barley has occurred only
vwhen planting has greatly exceeded the
recommended rates, In most

cases the light volunteering that does
occur, is controlled by normal weed
control cultivations. I1If heavy volun~-
teering should occur, discing should
be done in early winter (late November,
early December) before the ground is
thoroughly wet and while there are
still some sunny, drying days. Discing
is not very satisfactory in killing
volunteer barley during the later, wet
winter months. Asparagus field flood-
ing seems to give volunteer control.

Cost. Cost of inter-row plant-
ing varies widely depending mostly on
whether spraying for weed control is
necessary and whether extra discings
for winter volunteer are needed.

Except for any necessary weed or volun-
teer control, only two operations are
necessary, planting and discing under.
Costs appear to normally run fram $2,00
to $5,00 per acre.

Federal cost share., For several
years now, the Federal Government has
approved inter-row planting as a soil
conservation measure. It will pay
$2,00 per acre for inter-row planting
through its Agricultural Stabilization
and Conservation program. Be sure to
apply for this benefit before planting.
Contact the San Joagquin County Agricul-~
tural Stabilization and Conservation
Comnittee at 742 East Charter Way,
Stockton, or telephone HO 2-5188

A few important do!s and dont!s:

- 1) plant immediately after
white ridging, prior if
possible.

plant into adequate seedbed.
plant into furrowed out
centers if 2nd higher
ridging is anticipated.
plant straight rows in very
center between beds.

plant deeply into moisture.

don't plant at excessive
rates or volunteer problems
may become serious.

don't plant 2 or 3 rows per
strip on 7! or 74! beds or
on old, shallow 8! plant~
ings.

Do

2)
3)

L)

5)
Don't - 1)

2)

In conclusion, we wish to emphasize the importance and need for care and
thoughtfulness if inter-row planting is to be successful and of real benefit to

you.

Excessive seeding rates may result in excessive winter volunteering,

crooked or off-center strips may result in trash in beds during re-ridgings and
some loss of inter-row, improper or late planting may result in poor growth,

ineffective in erosion control.
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tem comes out above the seed and if the
soil is dry above the seed, this root
system will not develop. The seed
should go at least 1" into moisture and
should be at least 2" deep. Depth of
planting miich more than 4" may weaken
the plant, Associated with the depth
of planting is the need for an adequate
seed bed, Hard, compacted centers will
not produce good grawth and should be
loosened by chiseling or some other
method before planting., Most centers,
however, are sufficiently loose not to
reguire this extra operation.

Weed control in grain strips.
Weed control has not usually been

found to be necessary, However, 2,4-D
spray has been successful in combating
weeds in the grain strips where neces-
sary. 1t will nolt control nutgrass or
other grassy weeds. A spray rig using
one or two nozzles over the barley
stvip only has proved satisfactory, In
orcer not to damage the grain, spraying
should only be done after the grain is
6"-8" high and stooling out but before
it is in boot. The County Agricultural
Commissioner should be consulted for

the necessary permit to use and obtain
2,4-D,

Winter wolunteer. Since the
barley grows to maturity by the end of
the asparagus season (Onas 53 wheat is
better in this respect, taking longer
to mature), there is the possibility
that barley may volunteer in the aspara-
gus field the following late fall and
winter, In actual practice, serious
volunteering of barley has occurred only
when planting has greatly exceeded the
recommended rates, In most

Cost.. Cost of inter-row plant-
ing varies widely depending mostly on
whether spraying for weed control is
necessary and whether extra discings
for winter volunteer are needed.

Except for any necessary weed or volun-
teer control, only two operations are
necessary, planting and discing under.
Costs appear to normally run from $2,00
to $5.00 per acre.

Federal cost share. For several
years now, the Federal Govermment has
approved inter-row planting as a soil
conservation measure. It will pay
$2,00 per acre for inter-row planting
through its Agricultural Stabilization
and Conservation program. Be sure to
apply for this benefit before planting.
Contact the San Joaquin County Agricul-
tural Stabilization and Conservation
Comnittee at 742 Bast Charter Way,
Stockton, or telephone HO 2-5188

A few important do's and dont!s:

Do - 1) plant immediately after
white ridging, prior if
possible.

2) plant into adequate seedbed.

3) plant into furrowed out
centers if 2nd higher
ridging is anticipated.

L) plant straight rows in very
center between beds.

5) plant deeply into moisture.

Don't - 1) don't plant at excessive
rates or volunteer problems
may become serious,

2) don't plant 2 or 3 rows per
strip on 7! or 73' beds or
on old, shallow 8! plant-
ings,

In conclusion, we wish to emphasize the importance and need for care and
thoughtfulness if inter-row planting is to be successful and of real benefit to

you.

Excessive seeding rates may result in excessive winter volunteering,

crooked or off-center strips may result in trash in beds during re-ridgings and
some loss of inter-row, improper or late planting may result in poor growth,

ineffective in erosion control.

Since a brief paper such as this cannot fully cover such a subject, any
questions or requests for help in your inter-row planting problems will be wel-
comed by the authors who can be contacted at 145 South American Street, Stockton

telephone HO 6~2581.

April, 1959. 500 copies

D-029716



1686 152
b . i » {3551‘1{1%

Davis, 3oils and e ¥

Januney 19, 1960

much hsst, Tils was partially confirmed when one of the gooperaters inteprnlunted
his berries with corn, sheding then eptirely from the sun. There was ne indication
of the adverse symptoms which the plants had shown in previcus ysars, This
hynothenis is to be tested b the use of artifiecial shade in the 19560 seasen,
Irrigated rasture. The 1959 vork consisted of advisory work by the
Tarm Advisar on asttle management problems in the delta and the tosting of two
vastures for gopper and molybdenum, They had solybdenus contents of 12 to 20 pp
in legumes, with corper running 12 to 15 pom. Co oer in the grassos was higher
with 12 to 34 ppre Catile on pesbure with 12-14.5 pmm Ho in legumes, 1 pmm Mo
in grasses, and with Cu running 15«34 pm seemed to respond te Cue-glyeinste
trestment by becoming mare thrifty and by eost color turping froem brownish to black.

Subsidencs

A marsurement of differsntial subsidencse was reported in the 1957
report on puge 79, The ssleulated yeorly rate of differsntial subsidence was
hasad on & P0-yaasr period, It was dstermined in 1959 that the rallireosd wye
uzed for measurenent Was aghually bagun and gompleted in 1927, The calenlations
ahsuld therafors havs besn based on W The corrected caleulations
would then be Wdi. erontial subsidence ur 16% of the totsl
subnidence {(bassd on the rate of subsidense of Lower Jones, *iildred, ard lacon
Islond ~ 33" per year). This 0,57 inch per yesr nust include &1l wind erosion

and wnataver ineresnsed oxidoticn might be suoused as & resuld of working the
ground for erop production,

Soil Temparature Heasuremsnt

Z0il temperaturs measurenents begun in 1958 and desgribed on ne 113
ware conbinued, Yearly highs of 809F, at 12" and 102°F. at LY were rocorded.
Lous were 520F, at 12% and KAPF, st 47,

31 tenparature messurenents wars alse made under clear olastic
film muleh to deternine the sffect of such film on organic aoil tempersiure,
partioularly st depths to 128, If early snring scil temperabures can be raissed
cuonomienlly it 49 possible Lhat ssparagus san be starbded eariier in the svring
at a time when premium prices prevail, 7The limited work in 1959 shows this to
be a distinet possibility, Yhen 2 mil ¢lear polyethylene shesting was annlied
to the ground and geslesd around the edges on February 17, & distinet warming
of the poil waa resorded. At the 127 depth, the plestis trested plot gained
LPF. ovar the aontrol plot in two weeks and 7°F. in three weeks, hile the
contrel plot rose 6°F, at the 12® devth during the first three weeks, the
plastie milched plot rose 1397, At the &M depth, tsuperature incraases were
1007, over control in two weeks and 139F, in three weeks. The nlastia shoet
wag removed on March 13 and by Aprdl first, temperatures at the 12¢ depth
vere again the amte in the exenlastic mulah plot and adjacent control.

Inereases of the siwme ordey were obtained in & sinilar axperiment
begun at the end of June and earried inte Ausust. The greztest incroase in
tesperature ot 12¢ depth was 1l19F, which oceurred after five weeks.

Tt 48 intended that the study of plastle sheeting for soll heating
will be continued snd extended in 1960, porhaps with some limited field trisls
in asparagus.
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